Maturation-dependent thiol loss increases chondrocyte susceptibility to apoptosis.
The major aim of the current investigation was to evaluate the role of thiols during chondrocyte maturation and apoptosis. Using a thiol-sensitive fluorescent probe, we found that in chick growth plate chondrocytes, hypertrophy is accompanied by a decrease in the glutathione content. In this study, we show that the maturation-dependent loss of thiol, although not causing death of maturing chondrocytes, drastically increases susceptibility to apoptosis by oxidative and nitrosoactive stress. To investigate how the loss of thiol content in cultured chondrocytes affects the expression of the hypertrophic phenotype, we chemically manipulated intracellular thiol levels and analyzed the expression of important maturation markers. We found that thiol depletion causes a decrease in the expression of osteopontin, type X and type II collagen and a significant loss of alkaline phosphatase activity, suggesting that the expression of the hypertrophic phenotype is tightly regulated by redox levels in chondrocytes. Furthermore, severe thiol depletion profoundly affected cell survival under oxidative and nitrosoactive stress. It was concluded that the loss of thiol reserve is not only linked to the expression of the hypertrophic phenotype but also influenced chondrocyte survival, linking chondrocyte maturation and the activation of the apoptotic pathway.